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Abstract.  No d i f fe rence  i n  f i e l d  cont ro l  of pine voles  was found be- 
tween 3 d i f f e r e n t  p e l l e t  s i z e s  broadcast a t  e i t h e r  5.6 kglha (5 1bslAG 
acre)  o r  11.2 kglha (10 lbs lacre)  f o r  e i t h e r  Volid o r  ZP Rodent Bait . 
Comparison of the  18  Volid p l o t s  with the  18 ZP Rodent Bait p l o t s  
showed a s t a t i s t i c a l  d i f fe rence  i n  animal cont ro l  between these mate 
of 95% and 85% respec t ive ly .  Place packs of Volid o r  ZP Rodent Bait Gals 
were opened a t  approximately 95% of the  ac t ive  s i t e s .  Since about 5% 
of t he  s i t e s  were ac t i ve  by the  apple indexing, we bel ieve a low but 
r e s i dua l  population ex is ted  which could repopulate the  area. Good con- 
t r o l  was achieved using these products. 
Introduct ion 
The choice of a vole cont ro l  program may la rge ly  depend on the  
degree of con t r o l  achieved and the  cost  of the  program. Cultural  pro- 
grams which depend on c lose  mowing, cu l t i va t i on ,  and herbicides has 
been found t o  be very cos t l y  with only moderately good cont ro l  i n  some 
loca t ions  and not i n  o thers  (1, 3, 9). The ground cover sprays of 
Endrin o r  chlorophacinone cos t s  on the order of $34/ha ($30/acre) f o r  
mater ia l s  and an addi t iona l  $ l l / ha  ($lolacre)  for  appl ica t ion  cos t s  (8) .  
The hand placement of Brodifacoum (BFC), chlorophacinone (CPN), Ramik 
Brown (DPN), and ZP Rodent Bait  have given t he  lowest cos t  programs i n  
recent  years  with good cont ro l  of voles (2, 4) .  
The ob j ec t i ve  of t h i s  experiment was t o  determine i f  broadcast 
ba i t i ng  with low r a t e s  of the  more acute b a i t s  could provide e f f ec t i ve  
control .  Since previous f i e l d  data had shown no preference between t he  
3 p e l l e t  s i z e s  (0.48 cm, 0.36 cm, 0.24 cm diameter) when hand placed i n  
a c t i ve  pine o r  meadow vole s i t e s  (6) ,  acceptance of d i f f e r en t  p e l l e t  
s i z e s  was not thought t o  be a complicating fac tor .  However, broadcast 
ba i t i ng  of a given r a t e  per acre would r e s u l t  i n  d i f f e r en t  p e l l e t  den- 
s i t i e s  per un i t  a r ea  of orchard f loor .  Since e f f ec t i ve  control  was 
achieved wi the  0.48 cm p e l l e t  a t  r a t e s  of 15-20 lbs facre  of ZP 
Rodent Baitk' o r  Volid, reduction i n  p e l l e t  s i z e  t o  0.24 cm would in- 
crease t he  p e l l e t  dens i ty  approximately 5X.  Therefore, t h i s  ezperiment 
was designed t o  determine i f  equivalent cont ro l  could be achieved wi th  
broadcast appl ica t ions  a t  low r a t e s  using smaller p e l l e t  s izes .  
Materials  and Methods 
1. F ie l d  t r i a l s  --- Evaluation of pine vole cont ro l  p l o t s  was 
determined using apple-indexing and f i n a l  dead trapping methods pre- 
viously described (3, 4 ,  5 ) .  I n  addit ion,  apple consumption was ob- 
ta ined  f o r  each 24 h r  monitoring period by weighing each apple before 
placement i n t o  each s t a t i o n  and again weighing when apple indexing data 
was taken. I n  these  experiments, p l o t s  were blocked according t o  pre- 
treatment a c t i v i t y  readings by f i r s t  ranking p l o t s  from high t o  low and 
assigning treatments  randomly i n t o  a c t i v i t y  categories  high, medium, 
and low. Data summarized i n  Tables 1 and 2 were taken from an orchard 
having 35 t r e e s  per acre  (35' X 35') .  
2.  Since p l a s t i c  packaged b a i t  has an advantage of continuous 
a v a i l a b i l i t y  t o  voles  a s  wel l  a s  t o  non-target animals, s i t e  covers 
( s p l i t  t i r e s  o r  cinder  blocks 2 X 8 X 16 inches) were evaluated a s  a 
s t a t i o n  fo r  placing p l a s t i c  packaged Volid o r  ZP packets. Volid o r  ZP 
packets were placed a t  47 s i t e s  i n  each of th ree  r ep l i c a t e  p l o t s  f o r  
t i r e s  o r  cinder  blocks. Two treatments were made within 45 days so t ha t  
packets would be ava i lab le  f o r  a period of a t  l e a s t  s i x  months. Data 
a r e  summarized i n  Figure 2 .  
Resul ts  and Discussion 
The da t a  i n  Table 1 show t ha t  no difference ex is ted  between the 
cont ro l  achieved with 3 d i f f e r en t  p e l l e t  s i z e s  or  r a t e s  a t  6 o r  11 kglha 
of Volid o r  ZP. Previous r e s u l t s  with Rozol indicated t ha t  poor cont ro l  
was achieved when r a t e s  were lowered t o  10 IbsIA. Since Volid and ZP 
requi re  approximately 1.5 g o r  0.03 g respect ively t o  de l iver  a l e t h a l  
dose, vo les  apparently were able t o  f ind su f f i c i en t  b a i t  fo r  a l e t h a l  
dose s ince  good cont ro l  was achieved. Poor r e s u l t s  with CPN (Rozol) 
i n  1980 a t  11 kg/ha were probably t he  r e s u l t  of inadequate b a i t  being 
found by t he  vo les  t o  de l iver  a l e t h a l  dose (3) .  Previous laboratory 
experiments have shown t ha t  11 g of CPN (Rozol) would be consumed by a 
vole before death. 
I n  conclusion, acute b a i t s  which have the  advantage of low b a i t  
consumption by voles requi re  t ha t  only one o r  a few pa r t i c l e s  must be 
found t o  de l iver  a l e t h a l  dose. The disadvantage of sub-acute b a i t s  
is  t ha t  s u f f i c i en t  b a i t  quan t i t i e s  must be ava i lab le  f o r  3-5 days and 
voles must consume a considerable quanti ty of b a i t  before a l e t h a l  dose 
is obtained. Therefore, r a t e s l ha  a r e  dependent more on the quanti ty of 
b a i t  required f o r  a l e t h a l  dose than on p e l l e t  densi ty.  Better coverage 
would be expected with p e l l e t s  of smaller s i z e s .  
The maintenance of l e t h a l  b a i t s  i n  an acceptable form continuously 
over long periods of time may be achieved by packaging the  b a i t  i n  a 
cellophane o r  p l a s t i c  place-pack. Placement of e i t he r  BFC o r  ZP Rodent 
Bait under s p l i t  t i r e  or  cinder  block s t a t i ons  i n  the  spring of 1979, 
f a l l  of 1979, and the f a l l  of 1980 did not completely control  the  ani- 
mals. Some packets (5-15 percent)  were not opened a f t e r  each ba i t i ng  
even though voles  were known t o  be present a s  indicated by the apple 
index (Fig. 1 ) .  We bel ieve t ha t  a su f f i c i en t  number of animals ex is ted  
within the  hand-placed packet p l o t s  for  animal reproduction t o  continue 
t o  supply new animals during the  periods from July t o  November i n  both 
years  a s  indicated by the  high number of packets opened (Fig. 1 ) .  Vole 
a c t i v i t y  l eve l s  were maintained qu i t e  low over the  period due t o  the 
continuous a v a i l a b i l i t y  of packaged b a i t .  Since t he  population could 
not be completely eliminated by hand-placed packets, we bel ieve t h a t  
packet placement would be required j u s t  a s  frequently as  hand placement 
of unpackaged b a i t .  Cage t r i a l s  using packets a l so  showed t ha t  some 
pine vo les  d id  not open a l l  of t he  BFC packets (7) .  The grea tes t  ad- 
vantage of a place packet system would be the  maintenance of tox ic  b a i t s  
under snow cover espec ia l ly  when invasion from surrounding a reas  was a 
po t en t i a l  hazard. The use of b a i t  i n  p l a s t i c  cups placed under s p l i t  
t i r e s  may be a b e t t e r  system than place packets f o r  present ing b a i t  
over long periods of time i n  a dry very access ib le  condition. 
A s  a p a r t  of a l a r g e  non-target hazard t r i a l ,  15 orchards were 
t r e a t e d  with Volid a t  16.6 kg/ha. The broadcast treatment was monitored 
with t h e  apple index technique and a pre-treatment mark-recapture 
Schnabel es t imate  was made. Since vole  numbers were so  low i n  the  
post treatment period,  l i v e  t rapping was done only i n  the  Old Home - 
Rome orchard. No animals were caught a t  t h i s  loca t ion  using l i v e  t r a p s .  
Obviously, t h e  c o n t r o l  achieved was outstanding. Data from Table 1 
i n d i c a t e  t h a t  r a t e s  of 5.6 t o  11.2 kg/ha would be adequate f o r  con t ro l  
i n  most orchards of t h i s  area.  
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